CHAPTER 13

OPERATION MODES

13.1 BSteady State Operation

In steady state aperation the Fermilab STAR LHe refrigeratar will mpply refrigera tion fio the
salmaid And the VLPC ermetats. Referring to Figure 7.3, the refrigarator will apacate to
mainfain the liquid lewel aAnd preemire in the shorage dewar At preset walnes, Approxima bely
1% full and 1.8 atm, reepectively. The walve legend for Figure 724 in ghown in Figure
T.8b. Yalwe V1 will maintain & given mams Sewe thoomgh the saleonid and Liguid leeel in the
ermtrol deerar. Similarly V3R and Y36 will maiokain A given mam flow thrangh the YLPO
erynatate and liquid lewel in the YLPC cryostats. Appreximately L gfe of He will flow ant
of the mrment leads at the eontral dewar o compressor mction.

13.2 Non Steady State Operation
13.2.1 Cooldown Mode

Magne: caaldown will nuee refrigeration from the LNS/He heat eaxchanger and gas engine
(pee Figure 7.24). Bame compresor flow, approoimatey 28 ofs. can e direched throngh the
magnet enoling fubes And et the eonldown walwe Y11 back to metion. The magned eold
mAarR i 14680 kg which eorreprmdn fo A thermal eoeroy of approximate y 234 M. from 300 K
to B0 K and 14 M.T foom 81 K to 1.4 K. Totil the magoet reaches 81 K the eonldown rate in
limited to 3 K fhr an discesed in Chapter 4. A conldawn time of lesn than ane wed ghanld
be achierable.

13.22 Moagnet Charge and Discharge

Dhiring A sewen mimite energiza tion of the magnet, addy eurrenta in the anter mppart eylinder
eAnme AN Additional heat lord of aAbant 20 W ar a total of abant 8.4 Ll during the chareing
procmn. If necmaary the mam How throngh the magoet will e antomatically inereaned.
The refrigerator will inerease it production to maintain the shorage dewar limquid lerd . For
narmal discharee the refrigeratinn aystem will hehave similarly but the additional heat load
will be abant 4h W
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13.23 Magnet Quench and Hecovery

Tlpan detection of A quench walve V28 closes and the sooldown walve V11 opeos. As the
quach otoum the pressure in the magnet cooling tubes will ries And some liqoid will be
vaparized And some carried back to the mction of the refrigerator. Helief walves EVE And
KV apen A necmerry. Calmilaticoos given in Chapter 4 show that the maxdmnm presnirs
eapected in the conling tihes in B3] peia (A6 MPa).

Followring the quench the magnet will be at & temperatire of Approximatedy Bl K. A
conldown seqivnes will e initinted which will restore the smtan to sheads state in & pprox-
imatdy A/ hanr.

13.24 Los of Compressor Flow

If the hainm flow in the refrigeratar eirenit in loat doe fo 8 plug in the beat mchanzem, power
loan to the compressor, or the refrigeration crpacity in lost doe fo a fniled or inefficient gan
engine, the storage deerar will Ack ar A buffer mipplying LHe to the magnet. Salenoid valwes
V14 and V15 apen and Y& alang with an electrical heater in the storage dewar maintains the
delivery presure At 1.8 atm. The fow theongh the magoet coaling tnbes is oot intermphed
bt the magnet will e ramped deown.

13.2.6 Moving the Detector to and from the Collision Hall

When the detectar in mawed from the Assemhbl v ta the Collision Hall ar sice-wema the helinm
And nitrogen syatemn will be disconnected. Thie will be accomplished by removing the He
and N2 U4nben (while cald) hetween the transfer line and the cantral dewar. The current,
lead refirn lines And weot lines will Alea be valwed off And disconnected  The magoet cadl
will warm np toward & K during the mave. The mave is expected to tale five day.

13.32 Liquid Nitrogen System Operation

The LN2 syetem in connected to the onofral dewar throngh A UT-tobe. The tem nitrogen
pirenite in the magoet, the iohaeept cirenit and theradiation shield cirenit Are indepeodeotly
refrigerated by walvwea V1V an the LN2 mipply, which are cantralled by famperatire
sensrs T4/ TH cn the refirn ar discharge. In either operating poaition, LN2 in supplied from
the lk starage tank wia the transfer line and -t
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